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腫瘍細胞に発現する免疫補助シグナル分子VISTA（B7-H5）の機能及び発現メカニズムの解明 
（論文内容の要旨） 
Tumor-induced immune suppression is a major obstacle for cancer immunotherapies that seek to eliminate cancer cells. Various mechanisms contribute to this immune activity. 
New immunotherapies targeting immune checkpoints, including members of the B7 and CD28 families such as PD-1 and PD-L1, have been exploited with therapeutic benefit in 
human cancers. VISTA is a newly discovered B7 family member (B7-H5) whose function has been primarily explored in immune cells. However, its expression on tumor cells and 
the associated regulatory mechanisms remain unclear. 
   Ovarian cancer is the most lethal gynecologic cancer worldwide and the fourth most common cause of cancer-related death in women. Although chemotherapy is effective in 
the majority of the ovarian cancer patients, more than 70% of patients suffer from recurrence and eventually develop chemoresistance. Endometrial cancer is another of the most 
common gynecological cancers. The prognosis of low-risk endometrial cancer is generally favorable. However, for high-risk endometrial cancer patients, chemotherapeutic options 
are limited, and no molecular therapies have been approved. Therefore, the development of novel therapeutic strategies, including immunotherapy, is urgently required. 
In this paper, the expression of VISTA was firstly detected in the ovarian and endometrial cancer patient samples using immunohistochemical staining. The VISTA IHC score 
was significantly higher in cancer samples than in normal tissues. Gene expression of VISTA in the GSE microarray dataset (GSE17025) was consistent with the IHC data.  
  Since VISTA was detected on most of the ovarian and endometrial cancer cell lines, sh-VISTA cell lines were established to assess the functional effect of VISTA expression. As 
a result, silencing of VISTA expression in tumor cells by sh-RNA system increased T cell proliferation and cytokine production. 
  For understanding the mechanism of VISTA expression, cytokine inducement and miRNA regulation were firstly investigated, but no significant effect was observed. On the 
other hand, decitabine-treated endometrial cancer cell lines showed increased VISTA expression. Following this clue, the methylation status of the VISTA promotor was focused on.  
Among three selected specific promotor regions, one of them showed significantly different methylation status between VISTA-high and VISTA-low cancer cell lines. This result 
was further confirmed in the endometrial cancer patients, suggesting that VISTA expression in endometrial cancer is controlled by DNA methylation of its promoter. 
VISTA overexpressing mouse ovarian cancer cell lines were used to study the function of VISTA in tumor cells in vitro, T cell cytotoxicity and proliferation assays were 
performed. Higher levels of target cell lysis were observed in cultures with control tumor cells than in those with VISTA overexpressing tumor cells, indicating that VISTA in tumor 
cells inhibits antigen-specific cytolysis of CD8+ T cells, furthermore, a suppressive status of T cell proliferation was observed in co-cultured with VISTA overexpressed tumor cells. 
The effect of VISTA expression in tumor cells in vivo was studied using VISTA overexpressed mouse ovarian cancer cell line-induced peritoneal disseminated tumor models. 
VISTA overexpression significantly decreased the number of CD8+ T cells at the tumor site, while there was no significant difference in the number of CD4+ T cells. Moreover, the 
percentage of IFN-γ-producing CD8+ T cells at the tumor site was reduced when they were inoculated with VISTA overexpressing tumor cells. Furthermore, no survival difference 
was detected in immunodeficient mice when inoculated with VISTA overexpressed cell line or control cell line, but in immunocompetent mice, survival of mice inoculated with 
VISTA overexpressing cells was significantly shortened. These results suggested that VISTA expression in the tumor induces immunosuppression in host immune cells, leading to a 
poor prognosis. Collectively, these data indicated that VISTA in tumor cells negatively regulates antitumor immunity in ovarian cancer. 
The effect of VISTA expression in tumor cells in vivo was studied using VISTA overexpressed mouse ovarian cancer cell line-induced peritoneal disseminated tumor models. 
VISTA overexpression significantly decreased the number of CD8+ T cells at the tumor site, while there was no significant difference in the number of CD4+ T cells. Moreover, the 
percentage of IFN-γ-producing CD8+ T cells at the tumor site was reduced when they were inoculated with VISTA overexpressing tumor cells. Furthermore, no survival difference 
was detected in immunodeficient mice when inoculated with VISTA overexpressed cell line or control cell line, but in immunocompetent mice, survival of mice inoculated with 
VISTA overexpressing cells was significantly shortened. These results suggested that VISTA expression in the tumor induces immunosuppression in host immune cells, leading to a 
poor prognosis. Collectively, these data indicated that VISTA in tumor cells negatively regulates antitumor immunity in ovarian cancer. 
    Finally, given the ability of VISTA to inhibit T cell responses, the effect of blocking VISTA was investigated. Mice inoculated with VISTA overexpressed ovarian cancer 
cell line treated with anti-VISTA antibody exhibited significantly prolonged survival in comparison with the control group. 
In conclusion, the VISTA-mediated immune inhibitory pathway in tumor cells regulates antitumor immunity, and blocking of VISTA in tumor cells may provide a promising 
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